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A B S T R A C T
Objective: To determine physician perspectives about direct notiﬁcation of normal and abnormal test
results.
Methods: We conducted a cross-sectional survey at ﬁve clinical sites in the US and Australia. The US-
based study was conducted via web-based survey of primary care physicians and specialists between
July and October 2012. An identical paper-based survey was self-administered between June and
September 2012 with specialists in Australia.
Results: Of 1417 physicians invited, 315 (22.2%) completed the survey. Two-thirds (65.3%) believed that
patients should be directly notiﬁed of normal results, but only 21.3% were comfortable with direct
notiﬁcation of clinically signiﬁcant abnormal results. Physicians were more likely to endorse direct
notiﬁcation of abnormal results if they believed it would reduce the number of patients lost to follow-up
(OR = 4.98, 95%CI = 2.21–1.21) or if they had personally missed an abnormal test result (OR = 2.95,
95%CI = 1.44–6.02). Conversely, physicians were less likely to endorse if they believed that direct
notiﬁcation interfered with the practice of medicine (OR = 0.39, 95%CI = 0.20–0.74).
Conclusion: Physicians we surveyed generally favor direct notiﬁcation of normal results but appear to
have substantial concerns about direct notiﬁcation of abnormal results.
Practice implications: Widespread use of direct notiﬁcation should be accompanied by strategies to help
patients manage test result abnormalities they receive.
Published by Elsevier Ireland Ltd. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).
Contents lists available at ScienceDirect
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Failure to follow up or notify patients of their abnormal test
results (i.e., ‘‘missed’’ test results) can cause delays in diagnosis and
treatment, potentially resulting in patient harm [1]. Abnormal test
results receive delayed follow-up at an alarming frequency [2–4]. A
recent systematic review of outpatient test result follow-up found
a wide range of missed abnormal results, with 6.8–62% missed* Corresponding author at: VA Medical Center (152), 2002 Holcombe Blvd,
Houston, TX 77030, USA. Tel.: +1 713 440 4695; fax: +1 713 748 7359.
E-mail address: traberd@bcm.edu (T.D. Giardina).
http://dx.doi.org/10.1016/j.pec.2015.02.011
0738-3991/Published by Elsevier Ireland Ltd. This is an open access article under the Claboratory results and 1.0–35.7% missed radiology results [5]. Both
malpractice claims [6,7] and root cause analysis reports [8] reveal
the signiﬁcance of this problem. Physicians have acknowledged
that test result notiﬁcation systems are less than satisfactory
[9,10]. Although electronic health records are increasingly used to
facilitate notiﬁcation of abnormal test results to physicians [11],
follow-up failures continue to occur [2,12].
One potential method to mitigate delays in test result follow-up
could be to facilitate patients’ ability to access their test results. For
instance, some institutions are providing patients with their test
results immediately as they become available, without waiting for
the ordering physician to release the results or initiate follow-up.
This ‘‘direct notiﬁcation’’ strategy has the potential advantage ofC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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often require interpretation and their signiﬁcance might be unique
to the patient, based on the type of test and speciﬁc health issue.
Physicians have previously expressed greater willingness to
release normal results directly to patients vs. abnormal results
that usually require further explanation and may be more likely to
be misunderstood [13,14]. Although physicians acknowledge
patient dissatisfaction with communication of test results, they
express concerns with increased patient anxiety and physician
workload from providing patients direct access to imaging results
[15].
In the US, the Health Information Technology for Economic and
Clinical Health (HITECH) Act highlights the importance of
providing patients with electronic access to their clinical
information [16] and incentivizes patient engagement in care as
part of stage 2 ‘‘meaningful use’’ criteria [17]. To comply with
meaningful use guidelines and foster transparency, many test
results are being made available to patients through secure web-
based portals within four days of being available. Australia is also
implementing information technologies to improve health care
[18], including the use of patient–doctor communication tools
[19]. While there is increasing movement towards direct notiﬁca-
tion in health care systems within the US and elsewhere [20], there
is little empirical evidence to guide its implementation and use
[21]. In fact, there is emerging evidence that patients and
physicians have discrepant views about direct notiﬁcation timing
strategies, patients favoring immediate vs. physicians favoring a
7-day embargo [22]. Divergent perceptions about direct notiﬁca-
tion through patient portals [15] may potentially lead to
inconsistent use, a lack of adoption of this new technology or
other potential consequences bearing on patient care. Factors that
might impact widespread implementation and use of direct
notiﬁcation need to be better understood in light of the recent
meaningful use criteria.
We conducted a cross-sectional survey to explore physician
perspectives about direct test result notiﬁcation to patients in two
countries, the US and Australia. Our objectives were to: (1)
determine physicians’ perceptions of direct notiﬁcation of both
normal and clinically signiﬁcant abnormal test results; and (2)
determine factors associated with physicians’ comfort with direct
notiﬁcation of test results to patients.
2. Methods
We conducted a cross-sectional international survey of
physicians at ﬁve diverse clinical sites. Two sites were ambulatory
clinics in two large public hospitals in Sydney, Australia, both of
which were in the process of transitioning to electronic health
records (EHRs). Three US settings were based in Texas; two were
large private multispecialty practices using integrated, well-
established EHRs and one was a network of multispecialty private
physicians at varying levels of EHR adoption. The US-based study
used an anonymous, web-based survey of primary care physicians
(PCPs) and physician specialists between July 1, 2012 and October
1, 2012. An identical paper-based survey was self-administered by
ambulatory clinic physician specialists at the two Australian
clinical sites from June 26, 2012 to September 3, 2012. The study
was approved by the local institutional review board at each site.
2.1. Questionnaire development
A psychometrician guided the questionnaire development
process, which included a search of the relevant literature
[13,23,24], item writing and reﬁnement, and iterative content
review. After reﬁning all survey items, the survey was pilot tested
with 10 US PCPs and 2 Australian specialists for readability, clarity,and ease of completion in a web-based format. Survey items were
rated on a 7-point Likert-type scale with response options ranging
from ‘‘strongly disagree’’ to ‘‘strongly agree.’’ Survey completion
time was approximately 10–15 min.
2.2. Questionnaire description
Survey items assessed physician demographics, practice
characteristics, attitudes and beliefs towards the ethical principles
involved in patient care and shared decision making, and
preferences for direct notiﬁcation of test results (discussed in
detail below). Primary dependent variables included: (1) physician
comfort with direct notiﬁcation of clinically signiﬁcant abnormal
test results (deﬁned as abnormal test results that are not
immediately life threatening but require short-term follow-up);
and (2) physicians’ opinions as to whether or not patients should
receive direct notiﬁcation of normal test results. We assessed the
following types of potential predictors of these dependent
variables.
2.2.1. Practices related to test result notiﬁcation
Items assessed included the type of information system (paper
and/or electronic) physicians used; the usual timing and methods
for notifying patients of abnormal test results; responsibility issues
related to test result notiﬁcation; and existence of standardized
policies and procedures for abnormal test result notiﬁcation at the
physician’s institution. We also asked physicians whether they
ever missed an abnormal test result.
2.2.2. Physician demographics
Items assessed physicians’ gender, age range, race/ethnicity, job
classiﬁcation, type of employment, specialty type, and number of
years in practice.
2.2.3. Physicians’ attitudes and beliefs
We assessed physicians’ perspectives regarding the effects of
direct notiﬁcation on both patients and physicians in terms of
workload and reimbursement issues, improved patient follow-up,
and patient anxiety and confusion [13] which might arise from
direct test result access. To assess physicians’ orientation towards
paternalism [25], we asked physicians about their attitudes
regarding the relationship of two ethical principles to their
healthcare decisions: (1) autonomy (respect for the decision
making capability of an autonomous person) and (2) beneﬁcence
(providing beneﬁts and balancing beneﬁts against risk) [25,26]. Pa-
ternalism was operationalized as physician orientation towards
beneﬁcence and away from autonomy. We also asked physicians
about their primary method of decision making from among ﬁve
choices: exclusively doctor, mainly doctor with some patient
input, shared decision making, mainly patient with some doctor
input, and exclusively patient.
2.2.4. Direct notiﬁcation preferences
These items focused on physicians’ comfort with speciﬁc types
of clinically signiﬁcant abnormal test results that may be released
to patients directly, as well as the time frames physicians would
consider appropriate for direct notiﬁcation.
2.3. Data collection
At the US sites, participants were invited to participate by an
e-mail, which described the study and provided a link to the web-
based questionnaire. Completion of the survey implied consent.
Three follow-up reminders were sent by email at one, three, and
ﬁve weeks after the initial survey invitation. We did not offer
incentives for participation. Due to low initial response rates, the
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research team contacted clinic administrators (secretaries and/or
nurses) who then distributed the paper-based survey to the
specialist physicians for completion using similar invitational
content as the researchers returned to collect the completed
surveys at the end of each week and reminded clinic adminis-
trators of non-responders.
2.4. Data analysis
Once data collection was completed, we downloaded US
participant responses from the web and merged these records
with those manually entered by the research team for the two
Australian sites. Descriptive statistics were used to summarize the
characteristics of respondents, and chi-square tests were used to
compare US and Australian respondents on the dependent and
independent variables described above. Fisher’s exact test was
used for categorical variables when the assumptions for the chi-
square test were not met (two-tailed). For ease of interpretation,
we recoded the dependent variable responses into dichotomous
categories. Responses of ‘‘agree,’’ ‘‘moderately agree,’’ or ‘‘strongly
agree’’ and ‘‘disagree,’’ ‘‘moderately disagree,’’ and ‘‘strongly
disagree’’ were collapsed into two categories of ‘‘agree’’ and
‘‘disagree,’’ respectively. The category of ‘‘neither agree nor
disagree’’ was retained to compare US and Australian respondents
but was excluded in subsequent logistic regression analyses
described below to avoid diluting either the agree or disagree
category. We also collapsed ‘‘never,’’ ‘‘sometimes,’’ and ‘‘always’’
into two categories, ‘‘never used’’ and ‘‘used.’’
We subsequently collapsed all responses across sites and
conducted logistic regression analyses using Hosmer and
Lemesow’s model building procedure [27] to determine pre-
dictors of physicians’ comfort with direct notiﬁcation of abnor-
mal test results to patients and physicians’ agreement with direct
notiﬁcation of normal test results. Univariable logistic regression
analyses were used to assess potential relationships between
each dependent variable and potential correlates for the baseline
multivariable model. Independent variables signiﬁcant at
P  0.25 were then entered into the baseline multivariable
model, and any variables not reaching a signiﬁcance level of
P > 0.10 were then excluded from the baseline multivariable
model. To ensure the importance of predictor variables retained
for the multivariable analysis and that relevant variables were
not eliminated, each predictor variable was examined to ensure
that estimated coefﬁcients did not change markedly in magni-
tude from the baseline model to the preliminary multivariable
model. Finally, the likelihood ration test was used to compare
the baseline multivariable model to the new, revised models.
Because there was no signiﬁcant decrement in ﬁt (LRT X2 = 9.21,
df = 23, P = .995), the more parsimonious ﬁnal model was
retained. Odds ratios and their 95% conﬁdence intervals were
calculated for variables included in the ﬁnal logistic regression
models. All analyses were performed using SPSS Statistics 20
(IBM Corporation).
3. Results
Of the 1417 physicians invited, 315 (22.2%) completed the
survey. Respondents included 245 US physicians (20.8% response
rate) and 70 Australian physicians (29.5% response rate). Table 1
shows the characteristics of the respondents. The majority were
male, over half were subspecialists, three-quarters worked full-
time (75.2%, data not shown in tables), and over a third had 20 or
more years of clinical experience. Compared to US physicians,
Australian physicians were younger and had fewer years in
practice. Australian physicians primarily reported using bothelectronic and manual test result management, while most US
physicians used only an electronic system.
Table 2 shows physicians’ attitudes towards direct notiﬁcation
of test results. Overall, most respondents did not agree that
patients should receive direct notiﬁcation of clinically signiﬁcant
abnormal test results, although nearly two-thirds agreed that
patients should receive direct notiﬁcation of normal test results. A
greater proportion of US physicians (69%) agreed that patients
should receive normal test results compared to Australian
physicians (52%). These subsamples did not differ, however, with
respect to views regarding abnormal test results.
In general, the majority of physicians expressed concerns
about direct notiﬁcation of clinically signiﬁcant abnormal test
results, including patients’ anxiety, confusion, lack of expertise
to interpret the results, seeking of unreliable information to
understand the results, and concerns that the patient would
seek care without consulting their provider. Most respondents
were not concerned with workload increase and over half did
not believe a direct notiﬁcation system would reduce their
workload. Only a small percentage of respondents were
concerned with unreimbursed tasks and respondents were
quite divided as to whether a direct notiﬁcation system would
reduce patients lost to follow-up as shown by the variable
distribution of responses.
More than half of physicians indicated that they typically
notiﬁed patients of clinically signiﬁcant abnormal test results
within 24 h (Table 3). The majority of respondents agreed that the
physician who ordered the test should be responsible for follow-
up. However, responsibility issues surfaced quickly, with 28.3% of
physicians endorsing the belief that the PCP should be solely
responsible for notifying patients, regardless of who ordered the
test and about a quarter indicating that it was not always clear who
should notify patients of clinically signiﬁcant abnormal test
results.
Most respondents indicated that they telephoned the patient or
scheduled an in-person follow-up appointment to discuss
clinically signiﬁcant abnormal test results with patients (99.7%
and 89.2%, respectively; data not shown in tables). Most physicians
had not yet adopted electronic communication methods to notify
patients of clinically signiﬁcant abnormal test results. Australian
physicians were more likely at times to use the strategy of waiting
until the next appointment to notify patients of clinically
signiﬁcant abnormal test results (75.9% vs. 43.1%, P < .001).
Overall, 22.2% of physicians indicated they had personally
missed an abnormal laboratory or imaging test result, and 42.0%
reported knowledge of a colleague who had missed an abnormal
test result (data not shown in tables).
Table 4 lists physicians’ attitudes toward direct release of
speciﬁc types of clinically signiﬁcant abnormal test results.
Physicians were least comfortable with sensitive results, such as
cancer screening and HIV. Although, more than half of participat-
ing physicians were not comfortable with the release of any of the
tests listed, when we asked them to specify a time interval to direct
notiﬁcation they would be comfortable with, the majority
endorsed 24–48 h.
More than two-thirds of respondents (68.4%) believed they
shared responsibility for deciding treatment equally with patients
and agreed that the ethical principle of patient autonomy and
beneﬁcence guided their healthcare decisions (74.9% and 89.5%,
respectively; data not shown in tables). Australian physicians more
often indicated that patient autonomy guided their healthcare
decisions (87.1% vs. 71.1%, P = .014), whereas US physicians more
often indicated that beneﬁcence guided healthcare decisions
(92.0% vs. 81.4%, P = .006).
Our ﬁnal multivariable logistic regression model predicting
physician comfort with direct notiﬁcation of abnormal test results
Table 1
Characteristics of physician respondents at United States (US) and Australian (AU) sites.
Total
N (%)
US
n (%)
AU
n (%)
P
Gender
Female 109 (36.7) 83 (36.4) 26 (37.1)
Male 189 (63.4) 145 (63.6) 44 (62.9) 1
Age group
20–29 5 (1.7) 4 (1.8) 1 (1.4)
30–39 72 (24.2) 44 (19.3) 28 (40.0)
40–49 94 (31.5) 67 (29.4) 27 (38.6)
50–59 79 (26.5) 69 (30.3) 10 (14.3)
60–69 40 (13.4) 36 (15.8) 4 (5.7)
70 and over 8 (2.7) 8 (3.5) 0 <.001
Race/Ethnicitya
American Indian or Alaska Native 1 (0.4) –
Asian 43 (19.1) –
Black 10 (4.4) –
Hispanic or Latino 13 (5.8) –
Native Hawaiian or Other Paciﬁc Islander 0 –
White 135 (60.0) –
Prefer not to answer 23 (10.2) –
Position
Academic physician 6 (2.7) –
Attending 103 (45.8) –
Attending and academic 18 (8.0) –
Nonacademic physician 93 (41.3) –
Resident 3 (1.3) –
Intern 2 (0.9) –
Visiting medical ofﬁcer – 1 (1.4)
Staff Specialist – 55 (78.6)
Chief medical ofﬁcer – 1 (1.4)
Registrar – 12 (17.1)
Other – 1 (1.4)
Number of years in practice
<5 years 40 (13.6) 29 (12.9) 11 (15.7)
5–10 years 61 (20.7) 35 (15.6) 26 (37.1)
11–15 years 50 (17.0) 41 (18.3) 9 (12.9)
16–20 years 38 (12.9) 29 (12.9) 9 (12.9)
20+ years 105 (35.7) 90 (40.2) 15 (21.4) .001
Specialty
Primary care 135 (45.3) 135 (59.0) 0
Subspecialty 163 (54.7) 94 (41.0) 69 (100)
Allergy 2 2 0
Cardiology 15 4 11
Critical Care 1 1 0
Dermatology 8 5 3
Emergency Medicine 2 2 0
Endocrinology 2 2 0
ENT 1 1 0
Gastroenterology 5 5 0
General Surgery 4 4 0
Hematology/Oncology 25 3 22
Immunology 2 0 2
Infectious Diseases 8 2 6
Maternal–Fetal Medicine 1 1 0
Nephrology 4 4 0
Neurology 6 6 0
Nuclear Medicine 2 2 0
Obstetrics & Gynecology 13 12 1
Orthopedics 1 1 0
Plastic/Reconstructive surgery 2 0 2
Psychiatry 3 2 1
Pulmonary disease 6 6 0
Radiology 7 7 0
Renal Medicine 6 0 6
Respiratory Medicine 7 2 5
Rheumatology 11 1 10
Specialty Surgery 19 19 0
a Not collected for Australian physicians.
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Table 2
Comparison of US and Australian physicians’ attitudes toward direct notiﬁcation (N = 315).
Total
N (%)
US
n (%)
AU
n (%)
P
I am comfortable with patients receiving direct notiﬁcation (i.e., without physician review)
of clinically signiﬁcant abnormal test results.
Agree 64 (21.3) 48 (20.8) 16 (23.2)
Disagree 227 (75.7) 176 (76.2) 51 (73.9)
Neither agree nor disagree 9 (3.0) 7 (3.0) 2 (2.9) .918
Do you agree that there should be direct patient notiﬁcation of normal test results?
Agree 194 (65.3) 158 (69.3) 36 (52.2)
Disagree 76 (25.6) 48 (21.1) 28 (40.6)
Neither agree nor disagree 27 (9.1) 22 (9.6) 5 (7.2) .007
Overall, a direct notiﬁcation system would reduce the number of patients lost to follow-up.
Agree 112 (38.0) 89 (39.4) 23 (33.3)
Disagree 123 (41.7) 93 (41.2) 30 (43.5)
Neither agree nor disagree 60 (20.3) 44 (19.5) 16 (23.2) .639
Overall, a direct notiﬁcation system would reduce physician workload.
Agree 86 (29.5) 75 (33.6) 11 (15.9)
Disagree 170 (58.2) 119 (53.4) 51 (73.9)
Neither agree nor disagree 36 (12.3) 29 (13.0) 7 (10.1) .006
Concerns regarding direct notiﬁcation of clinically signiﬁcant abnormal test results
Patient anxiety about test results
Yes 267 (85.3) 205 (84.0) 62 (89.9)
No 46 (14.7) 39 (16.0) 7 (10.1) .254
Patient confusion about test results
Yes 278 (88.8) 213 (87.3) 65 (94.2)
No 35 (11.2) 31 (12.7) 4 (5.8) .131
Patients lack expertise necessary to interpret the results13
Yes 265 (84.7) 201 (82.4) 64 (92.8)
No 48 (15.3) 43 (17.6) 5 (7.2) .037
Patient may seek unreliable information to understand the results13
Yes 235 (75.1) 184 (75.4) 51 (73.9)
No 78 (24.9) 60 (24.6) 18 (26.1) .875
Patient may seek care without consulting their provider13
Yes 171 (54.6) 133 (54.4) 38 (55.1)
No 142 (45.4) 111 (45.5) 31 (44.9) 1
Interferes with the practice of medicine13
Yes 74 (23.6) 59 (24.2) 15 (21.7)
No 239 (76.6) 185 (75.8) 54 (78.3) .75
Physician workload increase
Yes 86 (27.5) 68 (27.9) 18 (26.1)
No 227 (72.5) 176 (72.1) 51 (73.9) .879
Unreimbursed tasks
Yes 40 (12.8) 36 (14.8) 4 (5.8)
No 273 (87.2) 208 (85.2) 65 (94.2) .064
I have no concerns
Yes 13 (4.2) 11 (4.5) 2 (2.9)
No 300 (95.8) 233 (95.5) 67 (97.1) .741
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more likely to be comfortable with direct notiﬁcation of abnormal
results when they believed that direct notiﬁcation will reduce the
number of patients lost to follow-up or when they had personally
missed an abnormal test result (OR = 4.98, 95%CI = 2.21–11.21 and
OR = 2.95, 95%CI = 1.44–6.02, respectively). Conversely, physicians
who indicated concern that direct notiﬁcation of abnormal test
results interferes with the practice of medicine were signiﬁcantly
less likely to be comfortable with this practice (OR = 0.28,
95%CI = 0.11–0.77).
The second multivariable logistic regression examined pre-
dictors of agreement that there should be direct notiﬁcation of
normal test results. Physicians were more likely to agree to this
statement when they also believed that a direct notiﬁcation system
for abnormal test results would reduce their workload (OR = 9.61,
95%CI = 3.90–23.67). Conversely, physicians were less likely to
agree with this strategy if they were concerned that direct
notiﬁcation interferes with the practice of medicine (OR = 0.39,
95%CI = 0.20–0.74).4. Discussion and conclusion
4.1. Discussion
We surveyed physicians about direct notiﬁcation of test results
to patients in two countries that are currently adopting health
information technologies to improve patient access to medical
information. While most respondents were in agreement with the
practice of direct patient notiﬁcation of normal test results, they
had less favorable attitudes toward direct notiﬁcation of clinically
signiﬁcant abnormal test results. Physicians who had personally
missed an abnormal test result and believed that direct notiﬁcation
of abnormal results would reduce the number of patients lost to
follow-up were more likely to be comfortable with direct
notiﬁcation of abnormal results. Our ﬁndings offer several
considerations for institutions attempting to create a system that
allows patients timely access to their test results.
To our knowledge, this is the ﬁrst survey to speciﬁcally identify
predictors of physician acceptance of direct notiﬁcation of test
Table 3
Practices and attitudes related to notiﬁcation of abnormal test results.
Total
N (%)
As part of your usual practice when do you (or staff
delegated by you) typically notify patients of clinically
signiﬁcant abnormal test results?
<24 h 182 (61.5)
24 h–1 week 99 (33.4)
>1 week 0
Patient’s next visit 15 (5.1)
In my practice, there are written policies and procedures for
notiﬁcation of clinically signiﬁcant abnormal test results.
Agree 158 (52.7)
Disagree 93 (31.0)
Neither agree nor disagree 49 (16.3)
The doctor who ordered the test or their assigned surrogate
should be solely responsible for notifying patients of
clinically signiﬁcant abnormal test results.
Agree 254 (84.1)
Disagree 39 (12.9)
Neither agree nor disagree 9 (3.0)
The assigned primary care provider for the care of the
patient should always be responsible for following up
clinically signiﬁcant abnormal test results regardless of
who ordered the test.
Agree 84 (28.3)
Disagree 192 (64.6)
Neither agree nor disagree 21 (7.1)
It is not always clear who should notify patients of clinically
signiﬁcant abnormal test results.
Agree 78 (26.4)
Disagree 185 (62.5)
Neither agree nor disagree 33 (11.1)
Table 4
Physician comfort with direct notiﬁcation of abnormal test results by test type.
Total
N (%)
If the direct notiﬁcation of clinically signiﬁcant abnormal
test results became the norm, please select which test
results you would be comfortable with releasing directly
to patients.
Complete blood count
Yes 108 (34.5)
No 205 (65.5)
Electrolyte panel
Yes 101 (32.3)
No 212 (67.7)
Blood glucose
Yes 154 (49.2)
No 159 (50.8)
Chest X-ray
Yes 65 (20.8)
No 248 (79.2)
Lipid proﬁle (TC, HDL, LDL, TG)
Yes 154 (49.2)
No 159 (50.8)
Thyroid blood tests (TSH, T4, TPO)
Yes 98 (31.3)
No 215 (68.7)
HIV
Yes 44 (14.1)
No 269 (85.9)
Urinalysis
Yes 106 (33.9)
No 207 (66.1)
Cancer screenin\g tests (e.g., mammography, Pap smear)
Yes 67 (21.4)
No 246 (78.6)
Please specify at what time interval, after the result became
available, you would be comfortable with direct
notiﬁcation of clinically signiﬁcant abnormal test results
to patients
24 h 80 (29.4)
48 h 104 (38.2)
7 days 51 (18.8)
14 days 19 (7.0)
30 days 1 (0.4)
Other 17 (6.3)
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might play an integral role in patients’ adoption of these new
health communication strategies [28,29]. Given an increasing
focus on transparency and patient engagement in health care
[30,31], it is essential to understand how direct notiﬁcation will
affect health care workﬂow. Furthermore, workload concerns
appeared to be inﬂuential in predicting physicians’ attitudes
toward direct notiﬁcation of normal test results. Thus, successful
implementation of direct notiﬁcation systems might be somewhat
dependent on how direct notiﬁcation of various types of results ﬁts
within the workﬂow of frontline clinicians.
We did not ﬁnd evidence that physicians’ approaches to
medical decision-making or paternalism, the tension between
beneﬁcence and autonomy [25], inﬂuenced their comfort with
direct notiﬁcation of abnormal results [32–34]. Prior studies also
suggest that physicians largely prefer the shared decision-making
model [35,36] and would like patients to take a more active role in
decision-making [35,37]. Physicians were least comfortable with
releasing sensitive test results, which may reﬂect a sense of
professional responsibility to personally notify patients, explain
the unique context in a sensitive fashion and initiate or conﬁrming
follow-up. These results might not be candidates for direct
notiﬁcation.
Concerns that direct notiﬁcation had potential to lead to patient
misunderstanding, anxiety, and confusion remained prominent
among survey respondents. Recent evidence shows that access to
medical information (including test results) does not necessarily
increase patient anxiety [38,39] and may in some cases decrease
anxiety [40,41]. Considering the frequency of delayed follow-up of
abnormal test results [5], patients may be more likely to
experience anxiety while waiting for test results [42–44]. In viewof this discrepancy between physicians’ concerns, and the available
evidence, effective strategies for implementing direct notiﬁcation
should provide patients access to tools to enhance context-based
interpretation [45,46]. Few such tools exist at this time to improve
patient comprehension of test results but our ﬁndings highlight the
need for their development. To address physician concerns and
maximize beneﬁt from such tools to patients, these tools will need
to support varying levels of patient health literacy and include
patient tailored information [47]. In addition, current evidence
generally indicates there is an absence of anxiety related to access
to medical information (including test results) [38] and thus
improving physician awareness of this evidence is also warranted.
Physicians were more likely to accept direct notiﬁcation of
clinically signiﬁcant abnormal test results if they had personally
missed a test result in the past and if they believed that direct
notiﬁcation would prevent patients being lost to follow-up. In our
study, about 22.2% of clinicians had personally missed a result in
Table 5
Logistic multivariable regression exploring predictors of physician comfort with patient direct notiﬁcation of clinically signiﬁcant abnormal test results and agreement with
patient notiﬁcation of normal test results.
Estimate Std. error Odds Ratio 95% CI P
Comfort with patients receiving direct notiﬁcation of clinically signiﬁcant abnormal test results.
Intercept 2.65 0.34 0.07 <.001
Overall, a direct notiﬁcation system would reduce the number of
patients lost to follow-up
<.001
Disagree (Referent)
Agree 1.61 0.41 4.98 2.21–11.21 <.001
Neutral 1.61 0.45 5.02 2.01–12.52 0.001
I am concerned that direct notiﬁcation of clinically signiﬁcant abnormal
test results to patient interferes with the practice of medicine.
No (Referent)
Yes 1.26 0.51 0.28 0.11–0.77 0.014
In the past year, I have missed an abnormal laboratory or imaging result
that led to delayed patient care.
0.009
No (Referent)
Yes 1.08 0.37 2.95 1.44–6.02 0.003
Don’t know 0.75 0.4 2.12 0.96–4.64 0.065
Agreement that there should be direct patient notiﬁcation of normal test results.
Intercept 0.53 0.19 1.70 0.005
Overall, a direct notiﬁcation system would reduce physician workload <.001
Disagree (Referent)
Agree 2.26 0.46 9.61 3.90–23.67 <.001
Neutral 1.62 0.57 5.03 1.66–15.30 0.004
Concern about interference with the practice of medicine (related to
direct notiﬁcation of abnormal results)
No (Referent)
Yes 0.95 0.33 0.39 0.20–0.74 0.005
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group and others in recent years [12,48,49]. Cognizance of system
and personal vulnerabilities in test result management processes
appeared to positively inﬂuence attitudes toward novel practices
that might reduce these problems. Thus, if more physicians were
made aware of the signiﬁcant potential of missed test results they
may be more likely to accept direct notiﬁcation of abnormal test
results. Interestingly, the media has played a large role in
disseminating the message about this vulnerability in last few
years and we encourage other professional organizations and
societies to also strengthen efforts to raise awareness about this
issue and potential mitigating strategies.
Finally, physicians’ views of responsibility for test result
follow-up were quite variable. This suggests that, especially
between physicians, there is high potential for ambiguity as to
who should ultimately be responsible for follow-up [12]. As direct
notiﬁcation becomes the norm, some of these ambiguities of
responsibility have the risk of being transferred to patients.
Therefore, institutional policies and procedures should be
strengthened to clarify test result notiﬁcation responsibilities
for physicians as well as address responsibility aspects of direct
notiﬁcation [21].
Our study has several limitations. Responses in this survey may
reﬂect a social desirability bias; to minimize this concern, the
survey was administered anonymously within the US sample. The
response rate of 22% was low, but quite usual for physician surveys
[50–53], especially without monetary incentives [54]. Moreover,
response rates to email surveys have declined over time [55–57],
which in this case may be due to the volume of emails physicians
receive. We cannot identify reasons for possible response bias as
we did not collect any data on non-respondents. It may be that our
sample consists of physicians who have stronger feelings about
direct patient notiﬁcation than those of nonresponses. Despite our
effort to include a diverse sample, our generalizability is limited asour sample is from geographically limited U.S. and Australian
locations and may differ from the larger national populations of
U.S. and Australian physicians. We did not survey other health care
providers involved in the test result notiﬁcation process, such as
nurses or physician’s assistants, and their attitudes might be
different. For example, a previous study found that nurses are more
comfortable with patient access to lab results and patients’ ability
to interpret results [58]. Patient perspectives would also be very
different and this remains a focus of our future work. Nevertheless,
it’s important to understand what factors impact physician acceptance
of direct notiﬁcation so that institutions implementing these systems
can address these issues. Finally, our sample included more
subspecialists vs. primary care physicians but we did not ﬁnd
any striking differences between the two cohorts.
4.2. Conclusions
In conclusion, despite meaningful use initiatives to facilitate
patient access to medical information on the horizon, we found
that physicians have substantial concerns about direct notiﬁcation
of test results. Most concerns are about abnormal test results and
more speciﬁcally about sensitive tests although physicians are
generally in favor of direct notiﬁcation of normal test results to
patients.
4.3. Practice implications
Health care institutions implementing direct patient notiﬁca-
tion systems will likely need to develop proactive strategies to both
facilitate and evaluate this process. These strategies should
consider providing patients with tools to enhance context-based
test results interpretation of abnormalities, alleviating physician
concerns of patient anxiety and confusion and addressing the
potential impact on physician workload.
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